Introduction
Basal cell carcinoma (BCC) is the most common skin tumour, which is usually located in the sun-exposed head and neck areas. The diagnosis and treatment of BCC is not complicated. However this carcinoma sometimes behaves very aggressively. It involves underlying soft tissues, erodes bony structures with underlying dura mater, and even invades the cerebrum. Such lesion is defined as an aggressive and infiltrative BCC, which manifests in a giant size, and creates a surgical and reconstructive challenge.
A wide tumour excision in a scalp results in a complex defect. Different methods can be used to cover it: skin-graft, local and distant pedicle flaps and a free flap transfer. The most frequently used flaps in head and neck reconstruction are free flap or pedicle latissimus dorsi flap, pectoralis major, radial forearm flap, anterolateral thigh flap and rectus abdominis flap.
The choice of the reconstructive method depends on many factors, such as the location of the tumour, tissue defect after the tumour excision, and quantity of the tissues that must be reconstructed.
The objectives of this paper are (1) to present our experience with a giant and invasive BCC of the occipital region, (2) to show our unusual reconstructive option for the extensive cranial defect, (3) to discuss tumour aggressiveness factors, and (4) to compare our operative method with other series given in the Medline database.
Case Report
A 69-year-old female presented to our clinic complaining of an ulcerating and bleeding tumour in the occipital region. The patient had neglected her illness for more than 5 years, and therefore had not received treatment. The giant size and repelling appearance of the skin Invasive giant basal cell carcinoma of the head: case report, reconstruction choice and literature review defect was camouflaged by an artificial periwig and caused personal hygiene and social problems. Upon physical examination a skin tumour 16x19 cm in diameter in the occipital region was revealed. The tumour was ulcerating and slightly bleeding on touch, eroding the underlying occipital bone with irregular borders (Figure 1 ). No neurological signs or peripheral metastases could be traced.
Routine laboratory findings disclosed anaemia (haemoglobin level 10.6 g/dl). Computer tomography and magnetic resonance imaging of the head showed 6x4cm occipital bone destruction ( Figure 2 ). There was no clear evidence of intracerebral invasion. Digitally subtracted angiography suggested intact confluence of venous sinuses. The preoperative incision biopsy confirmed the diagnosis of a basal cell carcinoma.
Taking all possible complications into consideration, such as intraoperative bleeding from meningeal sinuses, postoperative meningitis, and even the lethal outcome, the operation was carefully planned and carried out by a team of neurosurgeons and plastic surgeons.
It was found during surgery that the occipital bone was infiltrated and eroded by the tumour but dura mater was not involved. BCC was excised within clear bone margins causing an extensive tissue defect (19x22cm). Patohistological analysis revealed infiltrating basal cell carcinoma pT4, eroding underlining bone structure and excised within normal tissue range.
The patient remained disease-free after 2 years of follow-up (control CT and MRI showed no signs of recurrence). The patient was satisfied with the final aesthetical result (Figure 6 ), blood haemoglobin level reached the normal range, and personal hygiene and quality of life improved.
Discussion
Basal cell carcinoma (BCC) is the most common skin tumour, with 93% of all cases located in the sunexposed head and neck areas. BCC arises from the basal cells of the epidermis and/or from the external root sheet of hair follicles [1, 2] . The tumour varies in its form and presentation. Different patterns of BCC are described, such as solid, cystic, adenoid, keratotic, pigmented, infiltrating and sclerosing (morphea-like) [1, 3, 4] . The diagnosis and treatment of BCC usually is not complicated, until it comes to the giant, invasive and aggressive BCC. A tumour larger than 10 cm is referred to as a giant basal cell carcinoma (GBCC). Some authors use the term GBCC for tumours greater than 5 cm in diameter [5, 6, 8] .
The incidence of large and invasive BCC is low. Giant BCC is characterized by its aggressive behaviour. P. Vico et al. described the three main criteria for aggressive BCC: (1) the initial tumour size is greater than 1 cm, (2) there are more than 2 recurrences, despite an adequate initial treatment, and (3) the tumour is extended to any extracutaneous tissue at any time of the disease [3] . Other factors responsible for aggressive BCC development are discussed below.
Risk factors
One of the main risk factors associated with aggressive BCC development is a long-time presentation of neglected lesions (Table 1 ) [4, [7] [8] [9] . The malodorous and repellent looking head and neck region tumours are not easily hidden and usually result in personal hygiene and social problems. The tumour is painless and slowly growing and that usually cause a delay in the treatment. Periods of one to 20 years of tumour neglect are described in the literature. Sometimes, the medical attention was sought out only due to the insistence of family members or friends. Pain or some functional disability associated with illness progression and tumour intracranial involvement (such as neurologic deficitsataxia, dysarthria, nerve paralysis, or subtle personality Invasive giant basal cell carcinoma of the head: case report, reconstruction choice and literature review changes) leads the patient to the heath care institution, but already in poor condition, with a far advanced disease and inoperable condition [10] . Usually, aggressive BCC is large on presentation. The initial tumour size plays an important role in development of the GBCC. P. Vico et al. suggested that 1 cm size is the limit over which the malignant behaviour changes. Usually, large tumour size results from neglect and delay [3, 7, 10, 11] , which can lead to disastrous consequences and incurable state. Moreover, large and recurrent BCC of the head region should raise the suspicion of intracranial tumour involvement. MRI and CT scanning are essential for precise diagnosis, even if no neurological signs are presented [7, 8, 10] .
Giant BBCs have been associated with a higher incidence of metastases. It is known that BCC metastases are found very rare, only in 0,003-0,55% of all BCC cases. Metastatic BCC has been documented in just 300 cases. Regional lymph nodes, bones, lungs and liver are the most frequent site of BCC metastases. The existence of GBCC gives the suspicion of metastases, and all the necessary examinations should be done to trace them. Von Domarus et al. noted that development of BCC metastases may be related to immunosuppression conditions, such as AIDS. It is obvious that metastases markedly diminish the survival time up to several months [2, 4, 12] .
An additional reason for tumour aggressiveness and higher recurrence rate is the tumour location in highrisk areas that mostly involve the midface: periauricular zone, nose and medial canthus. These zones have higher rates of BCC recurrence than others [1] .
Several histological features can determine aggressive and giant BCC development. Morphealike form and adenoid type BCC tend to be more aggressive. Other histological criteria are: perineural invasion, inflammatory infiltrate, fibrosis, palisadism and increased mitotic rate [1, 3, 4] .
Inadequate initial treatment, recurrent tumours or a history of previous radiation therapy (for example, due to tinea capitis in the childhood) are mentioned as other criteria for aggressive BCC development [3, 4] . Although J.D. Richmond et al. declared that there is no evidence that incomplete tumour excision modifies the tumour behaviour, there is the potential for the tumour to reoccur under the scar, making it more difficult to detect [13] .
Reconstruction challenge
Aggressive and giant head and neck BCC invades extracutaneous tissues, erodes underlying bones or cartilage, and invades the dura mater and cerebrum. Extended surgery with an orbital exenteration, external ear removal, bone and dura mater resection result in a complex defect. The reconstruction and difficult surgical procedure sometimes can lead even to the lethal outcome. In this way, aggressive BCC makes for an interdisciplinary challenge. The reconstruction of such complex structures involves neurosurgeons, maxillofacial plastic surgeons, anaesthesiologists, oncologists, radiologists and others [6, 9] .
The reconstruction of the large scalp defect can be carried out in different ways: by skin graft only, local flaps, distant pedicle flaps or distant free flaps. The choice of reconstructive method depends on many factors related to the individual patient's needs and prospective tissue deficit in order to reach a disease-free and aesthetically satisfactory state within the long time results.
The first choice is to perform either a one-step or two-step surgery. Immediate one-stage reconstruction is an example of a modern surgery. The tumour is excised and intraoperative frozen sections are made for tumourfree margins identification. This allows primary closing of the defect with the definite reconstruction method [14, 15] . However, some authors prefer a delayed reconstruction. During the interval between tumour resection and the final defect closure, special wound dressings are used to prevent the tissue from running dry. The defect reconstruction is done only after the definitive histopathological answer is given [16] . Large scalp defects necessitate large surface flaps. Moreover, if the operation involves bone resection, orbital, nose, ear and other structure removal, the defect is better closed by a composite flap: a musculocutaneous or muscle flap covered by split-thickness skin graft. The spectrum of musculocutaneous flaps is rather wide. It is up to an experienced surgeon to choose the reconstruction with a pedicle or a free flap. Microvascular technique is used for free tissue transfer [17, 18] .
G.T. Calikapan et al. emphasized the anterior lateral thigh free flap as the best flap, which can be used to cover large scalp defects [19] . Fine characteristics of this flap are: versatility in design, adequate tissue supply, superior texture, minimal donor-site morbidity, large and long pedicle, feasibility of two-team approach, and enables simultaneous dural reconstruction. However, the donor site requires skin graft if the taken flap is larger than 10-11 cm [19, 20] .
The radial forearm flap is a thin, pliable, mostly hairless fasciocutaneous flap. For its texture it is known to be more suitable for the head and oral cavity region and provides good cosmetic result, but it can be used only as a free flap. The two-team approach is possible. Disadvantages of this flap are: limited size, production of visible scars in aesthetically exposed regions, donor site healing is more often prolonged, the necessity to sacrifice one of the major arteries of the hand [14, 19, 21] .
The pectoralis major musculocutaneous flap is one of the classical solutions for reconstruction in the head and neck region [6, 9] , especially for face, lateral skull, neck or mandibular defects. It is also very popular in mouth floor reconstruction. As a pedicle flap, it often demands a second procedure to debulk the pedicle or the flap for a good aesthetic result although this is not obligatory [6, 9, 14, 22] . The scar in the chest region is not always acceptable for women.
The trapezius muscle or musculocutaneous flap can be also used as a pedicle flap in the head and neck area, for example, for a distant occipital region. If the defect is large, this flap can be raised bilaterally [4, 9, 16] . This flap is very hardy and will survive in open, infected and irradiated wounds, making it very useful for difficult situations where soft tissue coverage is crucial in the lateral and upper neck [22, 23] .
The latissimus dorsi musculocutaneous flap is an excellent option for scalp reconstruction, whether it is used as a free or pedicle flap [24] [25] [26] . The major advantage of this flap is its broad shape and large surface. It is ideal for covering large skull defects and it provides relatively good protection for the brain. Primary closing of the donor site is also possible, and no other covering flap is needed. Other advantages such as a constant vascular anatomy, the high density of myocutaneous perforators to the overlying skin, and the long and high calibre vessels make the latissimus dorsi flap a popular one in major defect reconstruction. The disadvantages are the changes in patient position during the operation and the subjection of the vascular pedicle to compression as the flap is passed under the axilla, so it is rarely chosen for very distant sites [21] [22] [23] [24] [25] [26] [27] [28] .
On the Medline database we located only six papers presenting the use of distant pedicle flaps in head and neck area reconstruction over the last 10 years (keywords: pedicle flaps, occipital and head and neck region, defect reconstruction) [4, 6, 9, 14, 16, 23] . The main characteristics of these cases are presented in Table 2 . Four malignant head and neck lesions were excised together with underlying bone, two of them in the occipital region, but no dura mater reconstruction was necessary. There were no intraoperative or postoperative mortalities among the 65 patients. Nevertheless 14 complications occurred (23%): 13 partial flap necrosis and 1 total flap loss due to necrosis. In the occipital region only one partial necrosis in the distant part of the pedicle flap was mentioned. No other complications were mentioned. Three patients underwent reconstruction after BCC excision in the head and neck region; one of them was a recurrent BCC 7x4 cm in diameter, and another was GBCC 10 cm in diameter. The delay method of defect reconstruction was used in 5 cases, and the reconstructed tissue diameter was more than 100 cm 2 . The defect was reconstructed by the lower or upper Trapezius muscle flaps only after the definite answer of tumour-free margins was stated.
This review of the cases confirmed that a giant occipital region BCC eroding bone structures is very rare. There is a choice of different flaps for the head and neck reconstruction. Unfortunately, the latissimus dorsi flap is not the most popular one. In general, pedicle flaps are used quite rarely for the occipital region reconstruction.
In our case, we described a giant invasive BCC of the occipital region, which eroded the occipital bone. The preoperative biopsy, US, CT and MRI were performed 
SCC -squamous cell carcinoma GBCC -giant basal cell carcinoma
to make the precise diagnosis. The reconstruction surgery was accomplished by one-step operation. We have chosen the safe and reliable latissimus dorsi musculocutaneous pedicle flap. After 2 years followup, CT scanning and MRI showed no signs of tumour recurrence, and the patient's personal hygiene and quality of life improved.
Conclusions
Findings of the review and our case still confirm that BCC can act as a very aggressive and destructive tumour, though it is very rare. In the head and neck region it has several peculiarities. Giant and aggressive BCC resection makes the extensive tissue defect. Patient with a neglected illness is not the best candidate for the reconstruction surgery. The disease is far advanced, the patient's state of health is poor, and the surgery risk is very high, demanding superb techniques and surgery skills. In order to reach the disease-free status, it is essential to use plastic reconstructive surgery techniques. Our case proves the safety of a pedicle latissimus dorsi musculocutaneous flap, even for the very distant occipital region. Successful treatment of GBCC can be accomplished in a one-stage procedure, through a safe surgery and with good aesthetic results.
